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Quick icing has been reported as an easy and satisfactory method for facilitating muscle activity, even though 
the duration of stimulus is brief. The experiments described here attempted to evaluate whether application of 
ice to a limb for a short time could significantly alter the temperature of the skin to which the ice was applied 
and consequently lower the temperature of the underlying muscle. Normal subjects were used for the 
experiments and skin temperatures were measured at 30-second intervals after the completion of quick icing 
procedures. A 7° C (mean) decrease of skin temperature was recorded during the first minute after icing, and 
skin temperatures remained significantly depressed during the next 4 minutes. It is proposed that this 
depression of skin temperature would be a sufficient stimulus to alter the excitability of spinal motor-neurons, 
in a manner similar to the excitability changes that occur when a limb is immersed in an ice-water bath. 
The force of contraction of a muscle can be altered 
not only by changes in the signals from muscle 
spindles within that particular muscle, but also by 
changes in the input from the skin overlying the 
muscle and from the joints around which the 
muscle acts (Hagbarth 1952). Physiotherapists 
often at tempt to facilitate muscle activity 
in patients with neuromuscular deficits by using 
cooling to change the patient's skin temperature. 
Prolonged cooling of a region of the skin with ice 
has been shown to alter the temperature of an 
underlying muscle (Lowdon et al 1977) and 
complete immersion of a limb in an ice-water 
mixture for several minutes has similar effects 
{Clarke et al 1958). In normal subjects, and in 
patients, increased muscle contraction has been 
shown to accompany such prolonged cooling 
(Urbscheit etal 1970). 
However, quick icing—two or three stro-kes with 
ice applied to the skin overlying a muscle belly~is 
frequently used in clinical settings as a facilitatory 
technique. Verbal reports from physiotherapists 
indicate that the procedure is used because it is 
simple, safe and an effective means of producing 
increased muscle contraction. 
To our knowledge there have been no attempts to 
find out whether quick icing could alter skin and 
muscle temperature by a significant amount. We 
were interested to investigate to what extent the 
technique of quick icing could alter the skin 
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temperature of normal subjects, the duration of the 
temperature change following such a brief 
application of cold, and whether this temperature 
change would facilitate muscle contraction. 
Methods 
Subjects 
Five male and ten females were used as subjects for 
the experiment. All were between 25 and 43 years 
of age, with no neurological or muscular pathology. 
Apparatus 
Measurements of the skin temperature were 
recorded with a Yellow Springs Tele-thermometer 
type 43T A. 
Procedure 
The experiments were performed in a quiet, well lit 
room, which was adequately ventilated and kept 
within the temperature range of 20-25°C. Each 
subject began the experiment by lying prone on a 
plinth. After 15 minutes, three spots were marked 
on the subject's left calf with a permanent dye 
marker, using the same relative locations, measured 
from the bone landmarks of the malleolus and 
head of the fibula, for each subject. The temperature 
was monitored at each location during the following 
10 minutes and the mean value noted as the 
'baseline' or 'normal' temperature at that location 
overlying the gastrocnemius-soleus complex. The 
skin overlying the gastrocnemius-soleus was then 
cooled by Rood's (Goff 1972) quick icing method. 
Three 'ice swipes' were applied and the skin and ice 
dabbed dry between each stroke. The subject's skin 
temperature was then again recorded at each 
location, at approximately half-minute intervals, 
until the skin temperature had returned to the pre-
icing level. 
Results 
Prior to icing, for any particular subject, the mean 
'baseline'temperatures of the skin, measured at the 
three locations on the leg, were not significantly 
different. In addition, at any specific time after 
icing the temperatures measured at the three sites 
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Figure 1: Mean skin temperatures measured on one subject at the centra! location (2) overlying the belly of the gastrocnemius-
soleus complex (shown at the right side of figure) after quick icing. The arrows indicate the direction of the 'ice swipes' on the 
skin 
Mean temperatures of the skin, during 10 minutes after three applications of ice in a single 'quick icing' procedure, are 
depicted. The mean temperature of the skin at the same location before icing is indicated on the ordmate of the graph. 
varied by a maximum, of 0.6°C Consequently it 
can be assumed that the temperature measured at 
the central location over the muscle belly (location 
2, see Figure 1) would be representative of the 
tempera ture of the whole region of the skin 
overlying the gastrocnemius-soleus complex. 
Figure 1 illustrates the temperature measurements 
(at location 2) recorded on one subject before icing 
(shown as a triangle on the ordinate of the graph) 
and for a 10-minute period following the icing 
procedure. The mean temperature of the subject's 
skin before icing was 31 °C. Thirty seconds after the 
complet ion of icing the skin temperature was 
measured as 23°C, indicating that the skin had 
been cooled by at least 8°C. Temperature measure-
ments dur ing the next 5 minutes indicated that 
rapid warming of the skin ensued during this 
period, even though the subject was not moving the 
treated limb. Within 10 minutes from the com-
pletion of icing, the skin temperature had recovered 
to I.5°C below the pre-icing temperature (Figure 
1), Eighteen minutes after the completion of icing, 
the subject's skin temperature was again normal. 
The trend in recovery of skin temperature depicted 
in Figure 1 was typical for all subjects used in this 
investigation. In general, quick icing of the skin 
was followed by a brief and significant fall in skin 
temperature to approximately 7°C or 8°C below 
the pre-icing temperature . Within 6 minutes after 
the completion of icing, skin temperature had 
returned to within 2°C of the pre-icing temperature. 
Complete temperature recovery always occurred 
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Table 1: Mean skin temperatures of 15 subjects at three locations overlying the 
gastrocnemius-soleus muscle group 
Mean temperature ( °C ) 
Time (min) Location I Location 2 Location 3 
Before icing: 
After icing: 
— 
0,5 
1.5 
3.0 
5.0 
7.5 
13.0 
20 0j 
31 2 
24.2 (7.0)* 
25.5 (5.7) 
28.2 (3.0) 
29.0 (2.2) 
30.1 (1.1) 
30.6 (0 6) 
31 2 
31 3 
24.8 (6.5) 
25.6 (5.7) 
27.6 (3.7) 
29.2 (2.1) 
29.8 (1.5) 
30.5 (0.8) 
31.3 
31 4 
24.5 (6 9) 
25.8 (5.6) 
27.7 (3.7) 
29.0 (2.4) 
29.9(1.5) 
30.8 (0.6) 
31.4 
* A value shown in parentheses ( ) is the difference between the mean pre-icing 
temperature and the mean temperature after the icing procedure. 
f Because the time for full temperature recovery varied between subjects, it was not 
possible to calculate mean temperatures for periods beyond 13 minutes after the 
conclusion of the icing procedure. 
within 20 minutes. The precise recovery time for 
different subjects varied between 14and 19 minutes. 
A summary of the mean skin temperatures of all 15 
subjects, recorded at each location on the skin 
overlying the gastrocnemius-soleus complex, is 
shown in Table 1. Although temperature measure-
ments were noted at approximately 30-second 
intervals, only some of the da ta are listed so that 
the three distinctive phases of temperature change 
following quick icing can be seen more clearly, 
namely, an abrupt and significant decrease in skin 
temperature , a rapid warming of the skin during 
the 5 minutes after the cooling, a prolonged and 
gradual warming of the skin as full temperature 
recovery occurred. 
Discussion and conclusion 
Our temperature measurements indicate that quick 
icing decreases the temperature of the skin overlying 
the gastrocnemius-soleus muscle group by 7°C 
(mean) . But it is highly probable that the skin was 
cooled more than this, since, for practical reasons, 
our first reliable temperature measurement was 
noted 30 seconds after the complet ion of the icing 
procedure, and temperature recovery occurs rapidly 
dur ing the 5 minutes following icing. Nevertheless 
it is surprising that such a large cooling effect 
should be produced by the application of ice for a 
brief t ime—approximately 15 seconds. Both phases 
of temperature recovery, it could be proposed, 
would be shortened, if the subject moved the 
cooled limb rather than remaining still, as in our 
investigations. 
Several workers have examined the changes in 
temperature of muscles subsequent to skin cooling. 
Lowdon et al (1977) measured the intramuscular 
temperature of biceps brachii before and after icing 
the skin overlying the muscle. After 5 minutes of 
ice massage, a decrease of intramuscular temper-
ature of 17.5°C was recorded. Immersion of the 
lower leg in a water ba th at a tempera ture of 10°C 
for 5 minutes, however, was sufficient to lower the 
intramuscular temperature of the gastrocnemius 
muscle by only 4°C (Johnson et al 1979). Al though 
we did not measure intramuscular temperature, 
the results of the above mentioned investigators 
would appear to negate any substantial muscle 
cooling following the brief period of skin cooling 
produced by the quick icing technique. This does 
not deny, however, that some transient cooling of 
muscle may have occurred in our investigations. 
Indeed the period required for skin temperature 
recovery shown in our results does appear to 
follow the time required for intramuscular temper-
ature recovery noted in the study by Johnson et al 
(1979). 
Urbscheit et al (1970) examined the changes in 
excitability of spinal motor-neurons accompanying 
prolonged cooling of the skin. In their study, an 
8°C reduction of skin temperature was a stimulus 
that was adequate to produce increased muscle 
contraction in normal subjects. Since quick icing 
procedures reduce the skin tempera ture by a 
similar amoun t it is possible that quick icing may 
facilitate muscle activity. The critical period for 
which the skin is cooled, however, lasts for a 
maximum of 5 minutes after a single quick icing 
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procedure. Thus if greater muscle contraction is 
gained by this technique, it may be necessary to 
repeat the icing at short intervals so that facilitation 
of motor function persists for longer periods. 
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